Classification of periodontal diseases
Periodontal diseases include several forms and symptoms; however, the most common are gingivitis and periodontitis. As dental implants are becoming more common in the routine treatment in dentistry, an additional periodontal disease, peri-implantitis, is increasing in prevalence. It is crucial to define all three diseases, clarify the etiology and epidemiology, and discuss prevention measures for these diseases.
According to the US National Institute of Dental and Craniofacial Research, periodontal disease is an infection of the tissue that holds one's teeth in place. It is typically caused by poor oral hygiene that allows the sticky film of bacteria, known as plaque, to build up on the teeth and later develop into calculus (1). According to a study published by the Dental Health Foundation of Ireland, gingivitis is characterized by the redness of the gum margins, swelling and bleeding on brushing. Gingivitis occurs in both chronic and acute forms. Acute gingivitis is associated with specific infections, micro-organisms, or trauma (2), and chronic inflammation of the gum tissue surrounding the teeth is associated with the bacterial biofilm that covers the teeth and gums. Periodontitis affects the bone and supporting tissue, and is characterized by the formation of pockets or 'spaces' between the tooth and gums.
The majority of adults are affected by gingivitis. Gingivitis does not always develop into periodontal disease. It is a silent disease and a patient suffering from the disease might only begin to notice when it is already irreversible. The signs of periodontitis may include bleeding during brushing, mobility while eating, for example, bad mouth odor (halitosis) and other signs at a later stage. In order to diagnose periodontal disease, one must be regularly examined by a dentist or a dental hygienist. In the majority of cases, periodontal disease responds to treatment and its progression can be halted although the destruction is largely irreversible (3) .
The severity of the attack varies from one individual to another, depending on the virulence of the bacterial plaque and on the efficiency of the local and systemic immune inflammatory response of the person. No doubt the host response is influenced by both environmental and genetic factors. Systemic diseases are an additional factor in determining the severity of periodontal disease. These may include diabetes, leukemia, Down syndrome and others. Other factors associated with periodontal disease are smoking and stress.
A relatively new periodontal disease is peri-implantitis. This disease is a major biological complication of implant therapy, which impairs the long-term success of this procedure (4). The prevalence of peri-implantitis seems to be in the order of 10% of implants and 20% of patients during 5-10 years following implant placement (5).
Periodontal disease and its prevention, by traditional and new avenues (Review)
Periodontitis is widely regarded as the second most common type of dental disease worldwide, following dental decay. It is prevalent at 30-50% of the population in the United States, but only approxiamtely 10% of cases are severe forms of the disease (5). Periodontal disease is believed to be associated with various systemic health issues. Increasing evidence points to the fact that diseases, including Alzheimer's, cancer (pancreatic cancer), respiratory diseases, diabetes, hypertension, atherosclerosis and others are associated with gum diseases. It is also believed that the link between heart (myocardial infarction) and gum disease may be due to bacteria. Bacteria in the gums can enter the blood supply and be transferred to distant destinations, including the heart. Other organs which may be affected are the lungs and genital organs, as well as erectile disfunction (6).
Primary prevention
Periodontal disease is initially a local oral disease with its pathologies including tooth loss, inflammation, difficulty in chewing and bad breath (halitosis). However, it is important to recognize that the disease has a much wider range of impact and potential pathologies which have to draw our attention to its treatment and prevention. Treatment involves good oral hygiene and professional teeth cleaning. In certain cases, it will also include the use of antibiotics and periodontal surgery. No doubt the most important treatment is primary prevention, which is not only most effective, but also the most cost-effective method of coping with the disease and with its complications (7). Primary prevention using toothbrushes or other mechanical aids has been performed for hundreds of years. New devices are introduced by inventors; however, the majority of these, even though some may be effective, do not reach or remain in the dental market for various reason (8) .
In addition to the various types of toothbrushes, other mechanical devices, including dental floss, water irrigation (water pick), toothpicks such as the Stim-U-Dent plaque removers, small interproximal brushes, rubber gum stimulator and others have been in the market for years (9, 10) .
In order to strengthen the effects of the mechanical avenue, an additional chemical, the antiseptic avenue, has been developed, including the chlorhexidine gluconate-based mouthwash, and other mouth rinses, such as Listerine. To the family of chemicals used, hydrogen peroxide should be added, slow release device aids (periochip), antibiotics when needed and the ingredients of toothpastes, such as triclosan, which has recently been replaced by Stannous fluoride (11, 12) . All these are used in order to eliminate or decrease the bacteria related to plaque buildup and also in order to prevent accumulation of tartar (calculus).
Mouthwashes combine various ingredients for the treatment of a variety of oral conditions; however, these rinses do not replace the need for regular brushing and the use of interproximal aids. They are used as adjuncts to daily home care, by preventing and controlling supragingival plaque, gingivitis and oral malodor (10) . The consumer guide to dentistry divides the rinses into three groups (13) as follows: Cosmetic oral rinses may temporarily control or reduce halitosis, rinse oral debris, diminish bacteria and leave one with a refreshing taste. The other group is the therapeutic oral rinses, which are anti plaque and anti-gingivitis or anti-cavity and the third group is the natural/herbal oral rinses (14). A detailed description of all rinses and their active ingredients will necessitate an additional manuscript. Prevention aids, mechanical and chemical, of periodontal diseases, change and improve from day to day.
New inventions
Investigations are on the way with a number of novel ideas, three of which seem to be very promising. The one is the YAMA+ natural toothpaste based on 70% Dead Sea water and 30% essential oils with anti-inflammatory attributes. Salt has a long history of beneficial effects on healing gum disease (15) . The new product, is currently undergoing clinical trials.
The second is aged garlic extract (AGE) manufactured by the Wakunaga Company of Japan. AGE is manufactured from garlic which has been used for medical purposes since 3000 B.C. Garlic was used by the Soviets in World War II to prevent infections, and when antibiotics were not available, it was used as a replacement, and was hence termed 'Russian Penicillin', while others refer to it as the 'Miraculous Herb'. AGE is an odorless product resulting from the prolonged extraction of fresh garlic and is highly bioavailable and exhibits biological activity both in animals and humans. Several studies have investigated the effects of AGE on various diseases, as published in the proceedings (please see studies included in this Special Issue of Experimetnal and Therapeutic Medicine); yet, to date, the effects on the oral cavity have not been studied in humans, at least to the best of our knowledge.
A clinical trial which was published in 2018, demonstrated that the daily consumption of AGE, benefited oral health by reducing gingival inflammation and gingival bleeding as compared to a placebo control (16) . The results of the study indicated that the AGE group exhibited significantly better results, both when using the Modified Gingival Index (MGI) and the Gingival Bleeding Index (GBI), as compared to the control (placebo) group following the four-month study. An additional study which has just been completed and is not published yet, evaluated the loss of attachment following an 18-month use of AGE (unpublished data). In that study, the level of periodontitis was found to be significantly lower in the AGE group as compared to the placebo group. These two above-mentioned studies indicate that AGE may become a significant player in the world of prevention of gingival and periodontal diseases.
Ozone therapy is a form of alternative medicine that purports to increase the amount of oxygen in the body through the introduction of ozone. Ozonated water is a natural disinfectant, biocompatible with oral tissue. The ozonated water reduces inflammation and kills pathogenic bacteria. The Purecare oral irrigator is a new method through which regular water with a patented capsule and by a simple procedure produce irrigatable Ozone (17, 18) . This has recently been introduced into the market.
Summary
This literature review of gingivitis, periodontitis and peri-implantitis is an up-to-date summary evaluating the pathology of the very prevalent diseases and the avenues of prevention as they are found today in the market and with some thoughts and ideas for the future.
